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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
03/30/2010 has been entered. 

Response to Amendment 

1 . Applicants' amendment, filed on 03/30/2010, in response to the rejection of 
claims 33-35, 38, 39, 41 , and 45-53 in the final office action mailed on 09/30/2009, by 
amending claims 33-35, 38, 39, 41, and 46-53, cancelling claim 45, and adding new 
claims 54-55 is acknowledged and will be addressed below. 

Claim Rejections - 35 USC § 103 
The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 33-35, 38-39, 41, and 45-55 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Sano et al. (US 6407405, hereafter '405), in view of 
Anders (US 20020000779, hereafter 779), Aoyama et al. (US 20040023513, 
hereafter '513), and Roth et al. (DE 4007523, hereafter '523). 

3. '405 teaches some limitations of: 
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4. Claim 33: A substrate processing apparatus (Fig. 1) comprising: a processing 
vessel (chamber #1 , col. 3, line 3) forming a processing space; a supporting table 
(substrate holder, #3, col. 3, line 27) for supporting a substrate (S) to be processed in 
the processing space, the substrate having a surface to be processed (the surface 
facing the radical generation units); a first remote radical generation unit (#41, col. 3, 
lines 53-55), provided at a first sidewall portion of the processing vessel, for forming first 
radicals by a high frequency plasma (RF, col. 3, line 55) and supplying the first radicals 
into the processing space through a first gas outlet provides at the first sidewall portion 
(#41 intrinsically having a gas outlet); a second remote radical generation unit (#31, col. 
3, lines 48-51 ) for forming second radicals by a high frequency plasma (RF, col. 3, line 
51) and supplying the second radicals into the processing space through a second gas 
outlet provides at the first sidewall portion (#31 intrinsically having a gas outlet); a gas 
exhaust port (label "P", vacuum pump #2, col. 3, line 4), provided at a second sidewall 
portion of the processing vessel, to exhaust the processing space, the second sidewall 
portion being disposed opposite to the first sidewall portion with the supporting table 
placed therebetween (S is between #41 and pump "P"). 

5. '405 does not teach the other limitations of: 

6. Claim 33: (33A) a rotatable supporting table, (33B) (a second remote radical 
generation unit) provided at the first sidewall portion of the processing vessel, the first 
and the second radicals are respectively introduced into the processing space from the 
first and the second gas outlets along a first flow path and a second flow path which are 
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substantially parallel to the surface of the substrate mounted on the supporting table, 
(33C) a flow adjusting plate provided in the vicinity of the first gas outlet and configured 
to change a direction of the first flow path by an angle 0 to thereby direct the first 
radicals introduced from the first gas outlet along the first flow path whose flow direction 
has been changed . 

7. '779 is an analogous art in the field of semiconductor processing ([0004] '405 
field of the invention), particularly in array of plasma (field of the invention). '779 
provides a parallel array of plasma (Fig. 9, [0093]), for the purpose of a compact small 
diameter source design ('779, [0046]). 

8. At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have consolidated various plasma sources in the 
combined apparatus of '405 into a rectangular parallel array of plasma, as taught by 
'779, for the purpose of a compact small diameter source design, as taught by '779 
([0046]). Note with parallel array of plasma, all plasma source outlets are at the 
same/first plane, the first and the second radicals are respectively introduced into the 
processing space from the first and the second gas outlets along a first flow path and a 
second flow path which are substantially parallel to the surface of the substrate 
mounted on the supporting table (the limitations of 33B), 



Application/Control Number: 10/549,285 Page 5 

Art Unit: 1712 

9. '51 3 is an analogous art in the field of semiconductor treatment system (title; '405 
field of the invention). '513 teaches a reactor #610 with remote plasma source (#93, Fig. 
47, [0281], line 1-5) to provide nitrogen or oxygen radical ... flow along the surface of 
the substrate 62W (parallel to the surface of the substrate), and ultraviolet source 74A 
to provide oxygen radical from nozzle 61 A ([0281]). '513 further teaches rotating the 
substrate for the purpose of uniformity ([0262], lines 1-5). 

1 0. At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have arranged the parallel array of plasma in the 
combined apparatus of '405 and '779, in parallel to the substrate surface and to have 
added a rotation mechanism (the limitations of 33A), as taught by '513, to drive the 
substrate holder (#3) of '405, for the purpose of uniformity ('513, [0262], lines 1-5). The 
motivation to place the inlet in parallel with the substrate surface is suitability. The 
selection of something based on its known suitability for its intended use has been held 
to support a prima facie case of obviousness. MPEP 2144.07. 

1 1 . '523 is an analogous art in the field of plasma processing (title), particularly in 
plurality of plasma source to form mixture for surface treatment (Abstract). '523 teaches 
a pivotable diaphragm (#6, col. 2, lines 29-33; English translation, page 2, paragraph 6, 
lines 4-5) of the plasma source (#2, lines 3-6 of page 2, the limitations of 33C), for the 
purpose of preventing premature evaporation, as taught by '523 (English translation, 
page 2, paragraph 6, lines 4-5). Note by turning the pivotable diaphragm to an angle 9 
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relative to the ion path would have changed the first flow path by that angle. 

12. At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have replaced the shutter S3 and S4 of '405 in the 
combined apparatus of '405, 779, and '513 with a pivotable diaphragm (the claimed 
flow adjusting plate that is capable of interfering with the first flow path to change a flow 
direction of the first radical), as taught by '523 (Fig. 1), The selection of something 
based on its known suitability for its intended use has been held to support a prima facie 
case of obviousness. MPEP 2144.07. 

13. '405, '513, and '523, together, disclose the claimed invention except for (the 
oxygen radical generation unit) at the first plane of the sidewall at the first side. It would 
have been an obvious matter of design choice to re-arrange the generation units at the 
same plane of the sidewall, since it has been held that rearranging parts of an invention 
only involves routine skill in the art. In re Japikse, 86 USPQ 70. 

14. In addition to the limitations of 33 which applies to Claim 41, '513 each further 
teaches the limitations of: 

15. Claim 41 : the second flow path being directed toward a center of the substrate 
when viewed from above the surface of the substrate , (nitrogen radicals reach the 
central part of the substrate W ([0259], see Figs. 39-42). 
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16. At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have arranged the nitrogen remote plasma, as taught 
by '513, of the parallel array of plasma source (from 779) to the central part of the 
substrate, for its suitability with predictable results. The selection of something based on 
its known suitability for its intended use has been held to support a prima facie case of 
obviousness. MPEP 2144.07. 

1 7. '405 further teaches the limitations of: 

18. Claims 34 and 48: The substrate processing apparatus of claim 33 (or 41 ), 
wherein the first remote radical generation unit is a nitrogen radical generation unit (#41 , 
col. 3, lines 53-55) and the second remote radical generation unit is an oxygen radical 
generation unit (#31, col. 3, lines 48-51). 

1 9. Claims 46 and 52: The substrate processing apparatus of claim 33 (or 41 ), 
wherein the first remote radical generation unit is an oxygen radical generation unit 
(#31, col. 3, lines 48-51) and the second remote radical generation unit is a nitrogen 
radical generation unit (#41 , col. 3, lines 53-55). 

20. '779, in the above combination, teaches the limitations of: 

21 . Claims 35 and 49: The substrate processing apparatus of claim 34 (or 48), 
wherein the nitrogen radical generation unit (one of the four in Fig. 9) includes a first gas 
passageway (one of the cell #160) and a first high frequency plasma generation unit 
('405, RF, col. 3, line 55) formed at a part of the first gas passageway to excite a 
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nitrogen gas passing therethrough into a plasma; and the oxygen radical generation unit 
(another one of the four in Fig. 9) includes a second gas passageway (another one of 
the cell #160) and a second high frequency plasma generation unit (RF, col. 3, line 51) 
formed at a part of the second gas passageway to excite an oxygen gas passing 
therethrough into a plasma, wherein the first and the second gas passageway are in 
communication with the processing space through the first and second gas outlets, 
respectively (see the arrows of Fig. 9). 

22. Claims 47 and 53: The substrate processing apparatus of claim 46 (or 52), 
wherein the oxygen radical generation unit (one of the four in Fig. 9) includes a first gas 
passageway (one of the cell #160) and a first high frequency plasma generation unit 
('405, RF, col. 3, line 55) formed at a part of the first gas passageway to excite a oxygen 
gas passing therethrough into a plasma; and the nitrogen radical generation unit 
(another one of the four in Fig. 9) includes a second gas passageway (another one of 
the cell #160) and a second high frequency plasma generation unit (RF, col. 3, line 51) 
formed at a part of the second gas passageway to excite an nitrogen gas passing 
therethrough into a plasma, wherein the first and the second gas passageway are in 
communication with the processing space through the first and second gas outlets, 
respectively . 



23. The above combination of '405, '513, '779, and '523 also would have met the 
limitations of: 
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24. Claims 39 and 50: The substrate processing apparatus of claim 33 (or 41 ), 
wherein a center line of the first flow path whose flow direction has been changed (by 
adjusting the angle of the imported pivotable diaphragm that replaced S3 and S4) 
intersects with that of the second flow path substantially directly above a center of the 
substrate mounted on the supporting table. 

25. Claim 51 : The substrate processing apparatus of claim 41 , wherein the first 
radicals and the second radicals (779, from the parallel plasma array) are respectively 
introduced into the processing space while flowing substantially parallel to the surface of 
the substrate on the supporting table ('513, Fig. 47, from the inlet direction). 

26. Claim 38: The substrate processing apparatus of claim 33, wherein the distance 
between a center line of the second flow path and a center of the substrate mounted on 
the supporting table is 40 mm or less (by adjusting the angle of the imported pivotable 
diaphragm that replaced S3 and S4). 

27. Claims 54-55: The substrate processing apparatus of claim 33 (or 41 ), wherein 
the first flow path whose flow direction has been changed and the second flow path are 
directed toward the substrate mounted on the supporting table (by adjusting the angle of 
the imported pivotable diaphragm that replaced S3 and S4). 

Response to Arguments 

Applicant's arguments filed 03/30/2010 have been fully considered but they are 
not persuasive. 
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28. In regarding to 35 USC 1 03 rejection of claims 33-35, 38-39, 41 , and 45-53 
based on '405, '513, 779, and '523, Applicants argue that in Roth '523 lacks teaching 
for directing the flow of boron vapor described therein, merely state that pivotable 
diaphragm (6 ) prevents premature evaporation onto a substrate, acts as a mere 
shutter, is silent on what is performed by the pivotable diaphragm when the shutter is 
open, see the bridging paragraph of page 10 and 1 1 . 

This argument is found not persuasive. 

The examiner maintains that the pivotable diaphragm (6) of '523 is capable of 
changing the flow direction of boron ions at any angle. 

29. Applicants argue that, on the second page of the attachment, the wavy line on 
Fig. 1 of '523 is not a track of boron vapor emitted from the source, see the first 
complete paragraph of page 1 1 . 

This argument is not relevant to the examiner's rejection. The examiner is not 
counting the wavy line as indication of changing flow direction. The examiner considers 
a plate, when placed in the ion path at certain angle, will change the direction of ion, 
similar to Applicants' plate 26f in Fig. 1 0B. 

The examiner notices that the Applicants fail to submit attachment. 

30. Applicants further argue that the examiner is mistaken in asserting that the 
pivotable diaphragm provides a motivation for adding a flow adjusting plate to Sano 
'405, the presence of a shutter blocking the gaseous source would merely randomly 
scatter the radicals, see the second completer paragraph of page 1 1 . 

These arguments are found not persuasive. 
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As stated in the item 1 1 of the last office action (09/30/2009), the motivation to 
add a rotating diaphragm/flow adjusting plate is to prevent premature evaporation, as 
taught by '523 (English translation, page 2, paragraph 6, lines 4-5). Note it is added to 
the combined apparatus of '405, '513, and 779, not merely to '405. 

The examiners maintains that the pivotable diaphragm (6) of '523 is capable of 
changing the flow direction of boron ions at any angle, when rotated pivotable 
diaphragm at certain angle to the ion flow path, similar to Applicants' plate 26f in Fig. 
10B. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEATH T. CHEN whose telephone number is (571)270- 
1870. The examiner can normally be reached on 6:30AM-3 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/KEATH T CHEN/ 
Examiner, Art Unit 1712 



